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(57) ABSTRACT

A hydraulic control system of an automatic transmission for
a vehicle provided with an ISG system 1s disclosed. The
hydraulic control system supplies hydraulic pressure to first
and second friction members operated at a gear stage where
starting control i1s performed. In particular, the hydraulic
control system includes: a mechanical hydraulic pump; an
clectric hydraulic pump; first and second linear solenoid
valves to control hydraulic pressure generated by the
mechanical pump; first and second switch valves to selec-
tively supply the controlled hydraulic pressure to the first
and second friction members, respectively; and a third
switch valve to selectively supply a portion of the hydraulic
pressure of the first friction member to the second friction
member.
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HYDRAULIC CONTROL SYSTEM OF
AUTOMATIC TRANSMISSION FOR
VEHICLE PROVIDED WITH IDLE STOP
AND GO SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2016-0168890, filed on
Dec. 12, 2016, which 1s incorporated herein by reference 1n
its entirety.

FIELD

The present disclosure relates to a hydraulic control
system of an automatic transmission for a vehicle provided
with an 1dle stop and go (ISG) system.

BACKGROUND

The statements 1n this section merely provide background
information related to the present disclosure and may not
constitute prior art.

A vehicle provided with an ISG (Idle Stop & Go) system

stops an engine when the vehicle stops and starts the vehicle
when the vehicle restarts in order to reduce fuel and emis-
5101.

In further detail, the vehicle provided with the ISG system
automatically stops engine i 1dling maintains for a prede-
termined time after the vehicle stops, and automatically
restarts the engine 11 a brake pedal is released or an accel-
erator pedal 1s pushed.

Since a hydraulic pump (mechanical hydraulic pump) 1n
an automatic transmission 1s not operated during 1dle stop,
hydraulic pressure 1s not generated in the automatic trans-
mission of the vehicle provided with the ISG system.

If the hydraulic pressure 1s not generated 1n the automatic
transmission, the hydraulic pressure cannot be supplied to
friction members (clutches and brakes) operated at a first
forward gear stage (gear stage at which starting control 1s
performed) 1n a planetary gear set.

When a driver releases the brake pedal or pushes the
accelerator pedal for restarting, the engine 1s automatically
restarted and the hydraulic pump of the automatic transmis-
sion begins to operate to increase rotation speed.

At this time, the hydraulic pressure in the automatic
transmission rises quickly and then 1s suddenly supplied to
the friction members achieving the first forward gear stage.
Therefore, the sudden increase of the hydraulic pressure
induces 1mpact to the friction members and the vehicle,
thereby causing displeasure of the driver and damage of the
friction members.

In order to 1inhibit or prevent such impact, a neutral state
of the transmission 1s temporarily achieved when restarting
the engine. However, we have discovered that since the
hydraulic pressure 1s supplied to the friction members
achieving the first forward gear stage after engine starting 1s
performed at the neutral state and the hydraulic pressure 1s
stabilized, a time delay 1n actually starting the vehicle 1s very
long. Therefore, performing the temporal neutral stage while
restarting the engine 1s rarely applied and impractical to the
vehicle.

The above nformation disclosed in this Background
section 1s only for enhancement of understanding of the
background of the present disclosure and therefore 1t may
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2

contain information that does not form the prior art that 1s
already known to a person of ordinary skill in the art.

SUMMARY

The present disclosure provides a hydraulic control sys-
tem of an automatic transmission for a vehicle provided with
an ISG system having advantages of achieving smooth
restarting after temporarily stopping an engine by continu-
ously supplying a reserve operating hydraulic pressure to
friction members operated at a gear stage (e.g., first forward
gear stage or second forward gear stage) where starting
control 1s performed.

A hydraulic control system of an automatic transmission
for a vehicle provided with an ISG system 1n one exemplary
form of the present disclosure may be configured to supply
hydraulic pressure to first and second Iriction members
operated at a gear stage where starting control 1s performed.

In one form, the hydraulic control system may include: a
mechanical hydraulic pump driven by torque of an engine
and configured to pump a fluid stored 1n an o1l pan; a
regulator valve configured to regulate operating hydraulic
pressure fed from the mechanical hydraulic pump to be
stable; a manual valve configured to receive the hydraulic
pressure from the regulator valve through a first hydraulic
line and to supply the hydraulic pressure to a second
hydraulic line by manipulation of a shiit lever; a first linear
solenoid valve configured to control the hydraulic pressure
supplied from the manual valve through the second hydrau-
lic line and to supply the controlled hydraulic pressure to a
third hydraulic line; a first switch valve configured to
selectively supply the hydraulic pressure supplied from the
first linear solenoid valve through the third hydraulic line to
the first friction member through a fourth hydraulic line; a
second linear solenoid valve configured to control the
hydraulic pressure supplied from the manual valve through
the second hydraulic line and to supply the controlled
hydraulic pressure to a fifth hydraulic line; a second switch
valve configured to selectively supply the hydraulic pressure
supplied from the second linear solenoid valve through the
fifth hydraulic line to the second friction member through a
sixth hydraulic line; a third switch valve disposed between
the fourth hydraulic line and the sixth hydraulic line and
configured to selectively supply a portion of the hydraulic
pressure of the first friction member to the second friction
member; and an electric hydraulic pump driven by electric
energy and configured to pump the flmd stored 1n the o1l pan
through a seventh hydraulic line and to feed the pumped
fluid to an eighth hydraulic line connected to the fourth
hydraulic line.

The first switch valve may be configured to connect the
third hydraulic line with the fourth hydraulic line when the
hydraulic pressure of the second hydraulic line 1s supplied to
the first switch valve as control pressure.

The second switch valve may be configured to connect the
fifth hydraulic line with the sixth hydraulic line when the
hydraulic pressure of the second hydraulic line 1s supplied to
the second switch valve as control pressure.

The third switch valve may be configured to disconnect
the fourth hydraulic line from the sixth hydraulic line when
the hydraulic pressure of the second hydraulic line 1s sup-
plied to the third switch valve as control pressure.

The electric hydraulic pump may be a solenoid pump.

A check valve may be disposed between the fourth
hydraulic line and the eighth hydraulic line and be config-
ured to mhibit or prevent backtlow of the hydraulic pressure
to the electric hydraulic pump.
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In another form, a hydraulic control system of an auto-
matic transmission for a vehicle provided with an ISG

system may include: a mechamical hydraulic pump driven by
an engine; a {irst linear solenoid valve configured to control
hydraulic pressure generated by the mechanical hydraulic
pump; a second linear solenoid valve configured to control
hydraulic pressure generated by the mechanical hydraulic
pump; a first switch valve configured to selectively supply
the hydraulic pressure controlled by the first linear solenoid
valve to the first friction member; a second switch valve
configured to selectively supply the hydraulic pressure con-
trolled by the second linear solenoid valve to the second
friction member; an electric hydraulic pump driven by
clectric energy and configured to generate hydraulic pres-
sure and to supply the generated hydraulic pressure to the
first Iriction member; and a third switch valve configured to
selectively supply a portion of the hydraulic pressure sup-
plied from the first friction member to the second iriction
member, wherein the first, the second, and the third switch
valves are controlled by the same hydraulic pressure.

The same hydraulic pressure may be the hydraulic pres-
sure generated by the mechanical hydraulic pump or the
hydraulic pressure controlled therefrom.

When the mechanical hydraulic pump generates the
hydraulic pressure, the first switch valve may supply the
hydraulic pressure supplied from the first linear solenoid
valve to the first friction member, the second switch valve
may supply the hydraulic pressure supplied from the second
linear solenoid valve to the second friction member, and the
third switch valve does not supply the hydraulic pressure
generated by the electric hydraulic pump to the second
friction member.

When the mechanical hydraulic pump does not generate
the hydraulic pressure, the third switch valve may supply the
portion of the hydraulic pressure generated by the electric
hydraulic pump to the second friction member.

According to an exemplary form of the present disclosure,
since reserve operating hydraulic pressure 1s supplied to a
friction member operated at a gear stage where starting
control 1s performed even though an engine i1s stopped,
smooth restart of a vehicle 1s possible.

In addition, a solenoid pump 1s used as an electric pump,
and thus weight and cost may be reduced.

In addition, mountability of the solenoid pump may be
improved by enabling the solenoid pump to be mounted
inside a valve body.

Further, the eflects which may be obtained or predicted by
the exemplary form of the present disclosure will be explic-
itly or implicitly disclosed 1n the detailed description of the
forms of the present disclosure. That 1s, various eflects
which are predicted by the exemplary forms of the present
disclosure will be disclosed 1n the detailed description to be
described below.

Further areas of applicability will become apparent from
the description provided herein. It should be understood that
the description and specific examples are intended for pur-
poses of illustration only and are not intended to limit the
scope of the present disclosure.

DRAWINGS

In order that the disclosure may be well understood, there
will now be described various forms thereof, given by way
of example, reference being made to the accompanying
drawings, in which:

FIG. 1 1s a schematic diagram of a hydraulic control
system of an automatic transmission for a vehicle provided

10

15

20

25

30

35

40

45

50

55

60

65

4

with an ISG system according to an exemplary form of the
present disclosure, 1llustrating a hydraulic control system of

friction members related to a gear stage (e.g., first forward
gear stage) where starting control 1s performed;

FIG. 2 1illustrates a flow of hydraulic pressure to iriction
members related to a gear stage (e.g., first forward gear
stage) where starting control 1s performed when an engine
begins to start in a hydraulic control system of an automatic
transmission for a vehicle provided with an ISG system
according to an exemplary form of the present disclosure;
and

FIG. 3 1illustrates a flow of hydraulic pressure to friction
members related to a gear stage (e.g., first forward gear
stage) where starting control 1s performed when an engine 1s
stopped 1 a hydraulic control system of an automatic
transmission for a vehicle provided with an ISG system
according to an exemplary form of the present disclosure.

The drawings described herein are for illustration pur-
poses only and are not mtended to limit the scope of the
present disclosure 1n any way.

DETAILED DESCRIPTION

The following description 1s merely exemplary 1n nature
and 1s not mtended to limit the present disclosure, applica-
tion, or uses. It should be understood that throughout the
drawings, corresponding reference numerals indicate like or
corresponding parts and features.

As those skilled in the art would realize, the described
forms may be modified 1n various different ways, all without
departing from the spirit or scope of the present disclosure.

To describe the present disclosure explicitly, a part which
1s not related to the description 1s omitted and like reference
numerals indicate identically or functionally similar ele-
ments 1n the entire specification.

In the following description, dividing names of compo-
nents into first, second and the like 1s to divide the names
because the names of the components are the same as each
other and an order thereof 1s not particularly limited.

FIG. 1 1s a schematic diagram of a hydraulic control
system ol an automatic transmission for a vehicle provided
with an ISG system according to an exemplary form of the
present disclosure, and 1llustrates a hydraulic control system
of friction members related to a gear stage (e.g., first forward
gear stage) where starting control 1s performed.

Referring to FIG. 1, an automatic transmission of a
vehicle provided with an ISG system includes two friction
members (clutch CL and brake BK) that are operated at the
first forward gear stage where the starting control i1s per-
formed. The exemplary form of the present disclosure is
configured to supply reserve operating hydraulic pressure to
the two Iriction members CL, BK operated at the first
forward gear stage. It 1s exemplified but 1s not limited that
two Iriction members are operated at the first forward gear
stage.

The two {iriction members CL, BK receive hydraulic
pressure by operation of a mechanical hydraulic pump MOP
driven by power ol the engine when the engine ENG
operates, and receive hydraulic pressure by operation of an
clectric hydraulic pump FEOP when the engine 1s stopped.

In further detail, 11 the mechanical hydraulic pump MOP
1s driven by the power of the engine ENG, the mechanical
hydraulic pump MOP generates hydraulic pressure for
torque converter, hydraulic pressure for shift control, and
hydraulic pressure for lubrication.

The hydraulic pressure generated by the mechanical
hydraulic pump MOP 1s regulated to be a stable line pressure
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by a regulator valve REGV. A portion of the line pressure
regulated by the regulator valve REGYV 1s supplied through
a hydraulic line (not shown) to provide hydraulic pressure
for starting and lubrication, and the other portion of the line
pressure 1s supplied to a manual valve MV through a first
hydraulic line 11.

The hydraulic pressure supplied to the manual valve MV
1s supplied to first and second linear solenoid valves VFS1
and VFS2 through a second hydraulic line 12 at drive D
range.

The hydraulic pressure controlled by the first linear sole-
noid valve VFS1 1s supplied to a first switch valve SWV1
through a third hydraulic line 13, and the hydraulic pressure
supplied to the first switch valve SWV1 1s selectively
supplied to the first friction member (clutch) CL operated
when starting through a fourth hydraulic line 14 by switch-
ing operation of the first switch valve SWV1.

In addition, the hydraulic pressure controlled by the
second linear solenoid valve VFS2 is supplied to a second
switch valve SWV2 through a fifth hydraulic line 15, and the
hydraulic pressure supplied to the second switch valve
SWV2 1s selectively supplied to the second friction member
(brake) BK operated when starting through a sixth hydraulic
line 16 by switching operation of the second switch valve
SWV2.

In addition, a third switch valve SWV3 1s disposed
between the fourth hydraulic line 14 and the sixth hydraulic
line 16 and selectively connects the fourth hydraulic line 14
to the sixth hydraulic line 16.

In addition, fluid stored in an o1l pan OP can be supplied
to the first and the second friction members CL and BK
through a hydraulic line other than the above-mentioned
hydraulic lines. In detail, the electric hydraulic pump EOP
pumps the fluid stored in the o1l pan OP through a seventh
hydraulic line 17 connected to an 1nput line upstream of the
mechanical hydraulic pump MOP and generates hydraulic
pressure. The generated hydraulic pressure 1s supplied to the
tourth hydraulic line 14 through an eighth hydraulic line 18.
A check valve CV for inhibiting or preventing backilow 1s
disposed on the eighth hydraulic line 18.

Generally, the mechanical hydraulic pump MOP 1s a gear
pump, pumps the fluid stored in the oil pan OP through a
strainer STR by the power of the engine, pressure-feeds the
fluid to the regulator valve REGYV. The regulator valve
REGYV recirculates a portion of the hydraulic pressure sup-
plied from the first hydraulic line 11 through a recirculation
hydraulic line 19 to control the hydraulic pressure to be
stable, and supplies the stable hydraulic pressure to the
manual valve MV,

The manual valve MV supplies the hydraulic pressure
from the first hydraulic line 11 selectively through a D range
output port and an R range output port according to manipu-
lation of a shift lever. The manual valve MV supplies the
hydraulic pressure to the first and the second linear solenoid
valves VFS1 and VFS2 through the second hydraulic line
12.

The first linear solenoid valve VFS1 1s controlled by a
transmission control unit (not shown) to control the hydrau-
lic pressure supplied through the second hydraulic line 12
and to supply the controlled hydraulic pressure to the third
hydraulic line 13, and the second linear solenoid valve VFS2
1s controlled by the transmission control unit to control the
hydraulic pressure supplied through the second hydraulic
line 12 and to supply the controlled hydraulic pressure to the
fitth hydraulic line 15.

The first switch valve SWV1 1s controlled by the hydrau-
lic pressure supplied through the second hydraulic line 12 to
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selectively supply the hydraulic pressure of the first linear
solenoid valve VFS1 supplied through the third hydraulic
line 13 to the first friction member CL through the fourth
hydraulic line 14 as operating pressure thereof.

The second switch valve SWV2 1s controlled by the
hydraulic pressure supplied through the second hydraulic
line 12 to selectively supply the hydraulic pressure of the
second linear solenoid valve VFS2 supplied through the fifth
hydraulic line 15 to the second friction member BK through
the sixth hydraulic line 16 as operating pressure thereof.

The third switch valve SWV 3 1s controlled by the hydrau-
lic pressure supplied through the second hydraulic line 12 to
selectively supply the operating pressure of the first friction
member CL supplied through the fourth hydraulic line 14 to
the second friction member BK through the sixth hydraulic
line 16 as operating pressure thereof.

The first switch valve SWV1 connects the third hydraulic
line 13 to the fourth hydraulic line 14, the second switch
valve SWV2 connects the fifth hydraulic line 15 to the sixth
hydraulic line 16, and the third switch valve SWV3 discon
nects the fourth hydraulic line 14 from the sixth hydraulic
line 16 when the engine drives

The electric hydraulic pump EOP, for example, may
include an electromagnetic portion for generating electro-
magnetic force by current applied to a coil, a cylinder
provided with an mput port and an output port, a piston
being slidable 1n the cylinder by electromagnetic force of the
clectromagnetic portion, a spring elastically supporting the
piston against the electromagnetic force, an input check
valve mounted 1n the cylinder and inhibiting backtlow of the
fluid flowing into the 1nput port, and an output check valve
mounted in the piston and inhibiting backflow of the fluid
discharged from the output port. The electric hydraulic
pump EOP may be a solenoid pump which can pressure-feed
the hydraulic pressure by reciprocating the piston by an
clectric signal applied to the coil.

FIG. 2 1illustrates a flow of hydraulic pressure to iriction
members related to a gear stage (e.g., first forward gear
stage) where starting control 1s performed when an engine
begins to start in a hydraulic control system of an automatic
transmission for a vehicle provided with an ISG system
according to an exemplary form of the present disclosure.

Referring to FIG. 2, 1f the engine ENG 1s started 1n a state
that the manual valve MV 1s switched to the D range, the
mechanical hydraulic pump MOP i1s driven to pump the fluid
in the o1l pan OP and pressure-feed the fluid to the regulator
valve REGYV through the first hydraulic line 11.

The regulator valve REGYV controls the hydraulic pressure
pressure-fed from the mechanical hydraulic pump MOP to
be stable line pressure and supplies the stable line pressure
to the manual valve MV, and the hydraulic pressure supplied
to the manual valve MV 1s discharged to the second hydrau-
lic line 12 through the output port for the D range.

The hydraulic pressure supplied to the second hydraulic
line 12 1s supplied to the first, the second, and the third
switch valves SWV1, SWV2, and SWV3 as control pres-
sures thereol, and 1s respectively controlled to be operating
pressures of the first and the second friction members CL
and BK by the first and the second linear solenoid valves
VFES1 and VFS2. The operating pressures are respectively
supplied to the first and the second friction members CL and
BK through the first and the second switch valves SWV1
and SWV2. Theretfore, the vehicle starts.

At this time, the hydraulic pressure flowing from the
fourth hydraulic line 14 to the eighth hydraulic line 28 1is
prevented from being supplied to the electric hydraulic
pump EOP by the check valve CV.
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FIG. 3 1llustrates a flow of hydraulic pressure to friction
members related to a gear stage (e.g., first forward gear
stage) where starting control 1s performed when an engine 1s
stopped 1 a hydraulic control system of an automatic
transmission for a vehicle provided with an ISG system
according to an exemplary form of the present disclosure.

Referring to FIG. 3, 1n a case that the vehicle temporarily
stops due to traflic condltlon an automatic stop conditions
1s satisfied because: vehicle speed 1s “0”, an accelerator
pedal 1s ofl-state, a brake pedal 1s on-state, and the engine
ENG 1s 1dling for a predetermined time while the manual
valve MV 1s positioned at the D range. In this case, the
engine ENG 1s automatically stopped.

If the engine ENG 1s stopped, the hydraulic pressure 1s not
generated by the mechanical hydraulic pump MOP. Instead,
the transmission control unit operates the electric hydraulic
pump EOP to pump the fluid in the o1l pan OP through the
seventh hydraulic line 17 and to supply the hydraulic
pressure to the first friction member CL through the eighth
hydraulic line 18, the check valve CV, and the fourth
hydraulic line 14. In addition, a portion of the hydraulic
pressure supplied to the first friction member CL 1s supplied
to the second iriction member BK through the third switch
valve SWV3 and the sixth hydraulic line 16. Therefore, the
reserve operating hydraulic pressure for restarting the
vehicle 1s maintained in hydraulic chambers of the friction
members CL and BK.

If a predetermined auto starting condition 1s satisfied 1n a
state that the engine ENG 1s stopped, the automatically
stopped engine ENG 1s automatically started again. At this
time, the hydraulic pressure fed from the mechanical
hydraulic pump MOP 1s supplied to the first and the second
friction members CL and BK through hydraulic lines 1llus-
trated in FIG. 2, and the supply of the hydraulic pressure by
the electric hydraulic pump EOP 1s stopped.

The hydraulic control system of an automatic transmis-
s1on for a vehicle provided with an ISG system according to
the exemplary form of the present disclosure supplies the
reserve operating hydraulic pressure to the two {iriction
members CL and BK operated at the gear stage where the
starting control 1s performed even though the engine ENG 1s
stopped. Therelore, the vehicle may be restarted smoothly.

Since the solenoid pump 1s used as the electric hydraulic
pump, weight and cost may be reduced.

In addition, mountability may be improved by enabling
the solenoid pump to be mounted 1n a valve body.

While this present disclosure has been described in con-
nection with what 1s presently considered to be practical
exemplary forms, 1t 1s to be understood that the present
disclosure 1s not limited to the disclosed forms, but, on the
contrary, 1s intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the present disclosure.

DESCRIPTION OF SYMBOLS

CV: check valve EOP: electric hydraulic pump

CL, BK: first and second friction members

MOP: mechanical hydraulic pump

MYV: manual valve

REGYV: regulator valve

SWV1, SWV2, SWV3: first, second, and third switch valves
VFS1, VFS2: first and second linear solenoid valves

What 1s claimed 1s:

1. A hydraulic control system of an automatic transmis-
sion for a vehicle provided with an idle stop and go (ISG)
system, the hydraulic control system configured to supply
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hydraulic pressure to first and second iriction members
operated at a gear stage where starting control 1s performed,
the hydraulic control system comprising;:

a mechanical hydraulic pump dniven by torque of an
engine and configured to pump a fluid stored in an o1l
pan;

a regulator valve configured to regulate hydraulic pressure
fed from the mechanical hydraulic pump to be stable;

a manual valve configured to receive the hydraulic pres-
sure from the regulator valve through a first hydraulic
line and to supply the hydraulic pressure to a second
hydraulic line by manipulation of a shiit lever;

a first linear solenoid valve configured to control the
hydraulic pressure supplied from the manual valve
through the second hydraulic line and to supply the
controlled hydraulic pressure to a third hydraulic line;

a first switch valve configured to selectively supply the
hydraulic pressure supplied from the first linear sole-
noid valve through the third hydraulic line to the first
friction member through a fourth hydraulic line;

a second linear solenoid valve configured to control the
hydraulic pressure supplied from the manual valve
through the second hydraulic line and to supply the
controlled hydraulic pressure to a fifth hydraulic line;

a second switch valve configured to selectively supply the
hydraulic pressure supplied from the second linear
solenoid valve through the fifth hydraulic line to the
second friction member through a sixth hydraulic line;

a third switch valve disposed between the fourth hydraulic
line and the sixth hydraulic line and configured to
selectively supply a portion of the hydraulic pressure of
the first friction member to the second friction member:
and

an electric hydraulic pump driven by electric energy and
configured to pump the fluid stored in the oil pan
through a seventh hydraulic line and to feed the
pumped fluid to an eighth hydraulic line connected to
the fourth hydraulic line.

2. The hydraulic control system of claim 1, wherein the
first switch valve 1s configured to connect the third hydraulic
line with the fourth hydraulic line when the hydraulic
pressure of the second hydraulic line 1s supplied to the first
switch valve as control pressure.

3. The hydraulic control system of claim 1, wherein the
second switch valve i1s configured to connect the fifth
hydraulic line with the sixth hydraulic line when the hydrau-
lic pressure of the second hydraulic line 1s supplied to the
second switch valve as control pressure.

4. The hydraulic control system of claim 1, wherein the
third switch valve 1s configured to disconnect the fourth
hydraulic line from the sixth hydraulic line when the hydrau-
lic pressure of the second hydraulic line 1s supplied to the
third switch valve as control pressure.

5. The hydraulic control system of claim 1, wherein the
clectric hydraulic pump 1s a solenoid pump.

6. The hydraulic control system of claam 1, wherein a
check valve 1s disposed between the fourth hydraulic line
and the eighth hydraulic line and 1s configured to inhibit
backilow of the hydraulic pressure to the electric hydraulic
pump.

7. A hydraulic control system of an automatic transmis-
sion for a vehicle provided with an idle stop and go (ISG)
system, the hydraulic control system configured to supply
hydraulic pressure to first and second Iriction members
operated at a gear stage where starting control 1s performed,
the hydraulic control system comprising:

a mechanical hydraulic pump driven by an engine;
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a first linear solenoid valve configured to control hydrau-
lic pressure generated by the mechanical hydraulic

pump,

a second linear solenoid valve configured to control

hydraulic pressure generated by the mechanical

hydraulic pump;

a first switch valve configured to selectively supply the
hydraulic pressure controlled by the first linear solenoid
valve to the first friction member:;

a second switch valve configured to selectively supply the
hydraulic pressure controlled by the second linear
solenoid valve to the second {friction member;

an electric hydraulic pump driven by electric energy and
configured to generate hydraulic pressure and to supply
the generated hydraulic pressure to the first friction
member; and

a third switch valve configured to selectively supply a
portion of the hydraulic pressure supplied from the first
friction member to the second friction member,

wherein the first, the second, and the third switch valves
are controlled by a same hydraulic pressure.

10
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8. The hydraulic control system of claim 7, wherein the
same hydraulic pressure 1s the hydraulic pressure generated
by the mechanical hydraulic pump or the hydraulic pressure
controlled therefrom.

9. The hydraulic control system of claim 8, wherein, when
the mechanical hydraulic pump generates the hydraulic
pressure, the first switch valve 1s configured to supply the
hydraulic pressure supplied from the first linear solenoid
valve to the first friction member, the second switch valve 1s
configured to supply the hydraulic pressure supplied from
the second linear solenoid valve to the second iriction
member, and the third switch valve does not supply the
hydraulic pressure generated by the electric hydraulic pump
to the second friction member.

10. The hydraulic control system of claim 8, wherein,
when the mechanical hydraulic pump does not generate the
hydraulic pressure, the third switch valve 1s configured to
supply the portion of the hydraulic pressure generated by the
clectric hydraulic pump to the second friction member.
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